Equestrian sport is a popular leisure pursuit in the South West of England (i.e. Devon and Cornwall) 
Introduction
The Internet has grown to such an extent that it is now part and parcel of everyday life, especially in developed countries like the UK. For instance, within the UK Internet penetration has reached such an extent that by the year 2009 73% of UK households had access to the Internet [1] . Concomitant with this high penetration value, the Internet has become a prime source of information with people generally using the Internet as the first port of call when looking for information for both work-related and personal needs [2] .
As the Internet has become more central in people's lives, websites dedicated to providing information for leisure pursuits have proliferated. One such leisure pursuit is equestrian sport, which is very popular in the South West of England (i.e. Devon and Cornwall) where, on average, 20 equestrian sport events take place each week with average attendances of 200 people per event. Such high attendances point to a vibrant, well-defined audience, and entrepreneurs have been quick to develop websites to cater for the information needs of equestrian sport enthusiasts in and around Devon and Cornwall.
However, despite the proliferation of equestrian sport websites in Devon and Cornwall, the sport remains dominated by traditional information sources such as newspapers, magazines, leaflets and word of mouth. Informal surveys carried out by the authors suggest that the majority of people generally find the available websites to be overly complex, inadequate and user-unfriendly. Given this scenario, the key research question, which we attempt to address in this paper, is: Are equestrian sport websites in Devon and Cornwall meeting the usability requirements of their intended audience? In this case the term usability refers to the ease with which the target user can learn and memorise a site's basic functions; the efficiency of design of the site; the degree of error avoidance incorporated within the site's design and the general satisfaction of the user [3] . The question is important because poor usability presents access challenges to prospective users, thereby leading to reduced flows of traffic to the website, which, in turn, reduces the number of people and organisations wishing to advertise on the website, thereby making the website a commercial failure.
This paper is organised as follows: Section 2 gives an overview of usability in website development and includes a discussion of the methods used to assess the usability of websites. In Section 3 we report on our evaluation of equestrian sport websites in Devon and Cornwall whilst in Section 4 we propose guidelines for equestrian sport website development. These guidelines follow directly from our website evaluation in Section 3. We then present, in Section 5, a prototype website built using our proposed guidelines, and discuss our usability evaluation of the prototype using test participants drawn from equestrian sports enthusiasts in Devon and Cornwall. Finally, we conclude the paper by highlighting the importance of usability and user centred design principles in the design and implementation of leisure pursuit websites, including equestrian sport websites.
with effectiveness, efficiency and satisfaction in a specified context of use" where:  Effectiveness refers to the accuracy and completeness with which users achieve specified goals.  Efficiency is a measure of the resources expended by the users in relation to their effectiveness in achieving their goals. Relevant resources can include mental or physical effort, time, materials or financial cost.  Satisfaction refers to the extent to which users are free from discomfort, and their attitudes towards the use of the product.  Context of use refers to the users, tasks, equipment (hardware, software and materials), and the physical and social environments in which a product is used.
The intended usability of a product is only achieved if usability considerations are incorporated at all stages of the product design and implementation cycle.
ISO9241 facilitates this process by including guidance for specifying the usability requirements of a product in terms of its intended goals, context of use as well as the measures of effectiveness, efficiency and satisfaction to be used. The test conditions and evaluation criteria that will be used to assess the usability of the product are also developed during the planning and design process.
Shneiderman [5] has identified the key usability requirements of user interfaces and distilled them down into a set of eight rules commonly referred to as the eight golden rules. These rules, which can be used as guidelines for developing websites, are as follows:
1. Strive for consistency. 2. Enable frequent users to use shortcuts. 3. Offer informative feedback. 4. Design dialogues to yield closure. 5. Offer error prevention and simple error handling. 6. Permit easy reversal of actions. 7. Support internal locus of control. 8. Reduce short-term memory load The usability of a website can be assessed through usability inspection and/or user-based evaluation. Usability inspection refers to the set of methods whereby evaluators inspect a user interface to assess its usability [3] . In contrast, in user-based evaluation methods usability is evaluated by observing users interacting with the interface and noting their comments. Typically, usability inspection methods are more cost-effective than user-based evaluation methods and are often better suited to project schedules. However Nielsen [3] suggests that the two approaches should be viewed as complementary and should ideally be used in combination since they are each suited to identifying different usability problems.
Examples of usability inspection include heuristic evaluation and cognitive walkthrough [5] . In cognitive walkthrough a group of evaluators compiles a set of tasks that must be implemented to achieve specific user goals using a given interface. The group of evaluators then steps through each of the tasks, identifying at each step of the task any difficulties a user might experience. Cognitive walkthrough is especially relevant in evaluating the usability of an interface for inexperienced users.
In heuristic evaluation evaluators individually assess the given interface against a set of usability principles, commonly referred to as the "heuristics" [3] , and then compare notes to agree on a common evaluation. Compared to other usability inspection methods, heuristic evaluation is fast, cheap, easy to learn and effective [6] . Nielsen [7] has compiled a set of ten heuristics that are generally applicable across all user interface designs ( Table 1) . We shall use heuristic evaluation in our assessment of Devon and Cornwall equestrian sport websites.
Usability Analysis of Three Equestrian Sport Websites
We have identified the three most popular equestrian sport websites in Devon and Cornwall and assessed their usability using heuristic evaluation in an attempt to provide an answer to the question: Are equestrian sport websites in Devon and Cornwall meeting the usability requirements of their intended audience? The three websites are Web South West [8] , Equine Tourism [9] and The Riding Diary [10] . As suggested by our discussions with equestrian sports enthusiasts in and around Devon and Cornwall, the Web South West website appears to be, by far, the most popular equestrian sport website. 
The Web South West Website
The Web South West website [ Figure 1 ] allows users to look up horse events and competitions whilst also offering other facilities such as holiday attractions and classified links. Positive aspects for this site are that the layout of web pages is fairly consistent throughout the site, and the visibility and clarity of web pages have been enhanced by appropriate use of white space. However, the website lacks a clearly defined content structure which tends to confuse site users, especially those who are new to the site. This is further compounded by the lack of help facilities which makes the website particularly challenging for novice users.
Navigational links and a search facility have been used as the primary methods for information access. The site uses terms and acronyms that are easily understood by equestrian sport enthusiasts as link titles. Whilst this makes the website user-friendly, the lack of supporting information to guide navigation and search makes it difficult for users who are not familiar with the site. Table 1 . Nielsen set of ten heuristics for evaluating usability [7] Heuristic Explanation
The Riding Diary Website
Visibility of system status The system should always keep users informed about what is going on, through appropriate feedback within reasonable time. Match between system and the real world
The system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order. User control and freedom Users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo and redo. Consistency and standards Users should not have to wonder whether different words, situations, or actions mean the same thing. Follow platform conventions. Error prevention Even better than good error messages is a careful design which prevents a problem from occurring in the first place. Either eliminate error-prone conditions or check for them and present users with a confirmation option before they commit to the action. Recognition rather than recall Minimize the user's memory load by making objects, actions, and options visible. The user should not have to remember information from one part of the dialogue to another. Instructions for use of the system should be visible or easily retrievable whenever appropriate. Flexibility and efficiency of use Accelerators --unseen by the novice user --may often speed up the interaction for the expert user such that the system can cater to both inexperienced and experienced users. Allow users to tailor frequent actions. Aesthetic and minimalist design Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the relevant units of information and diminishes their relative visibility. Help users recognize, diagnose, and recover from errors Error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively suggest a solution.
Help and documentation
Even though it is better if the system can be used without documentation, it may be necessary to provide help and documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be carried out, and not be too large. The Riding Diary [ Figure 2 ] is a site that allows users to search for equestrian events all over the UK. The fonts used for titles are not distinct from those used for ordinary text. Navigation bars are also affected by lack of contrast. In addition, the site makes little use of white space. All this means that a user visiting the site has to take time to get acquainted with the site. This may result in users quickly moving on to other websites without getting what they were looking for.
Nevertheless, search methods employed by the site are well formatted and easy to understand. Drop down menus are used, which is a good approach as it limits the errors that can occur because the users can only select certain options and won't make any typing errors. However, the user can press the "Go" button without selecting any options and the website simply refreshes the page without issuing any error messages. This will not educate users, and could mean that they continue to make the same mistake. As stated by Ravden and Johnson [13] , "Users should be given clear, informative feedback on what actions they have taken and whether these actions have been successful". The Equine Tourism website [ Figure 3 ] is not solely about equestrian events. It also offers other equine related choices. The website has a clear title and a good colour scheme. The main part of the homepage includes a lot of links which could bore, confuse and affect the user's attention. Moreover, the homepage extends beyond the screen, meaning that the user must scroll down to see all the displayed information. Most importantly, the search facility appears to be limited as it only allows users to search for events by region or by calendar month. These two search options result in the website displaying a huge table which the user has to scroll through in order to get the required information.
The Equine Tourism Website
The site is popular with its users once they have gained experience on it. However, for a first time user this is not the case, as he/she would need time to understand the website and learn how to navigate through it.
Common Weaknesses
The following usability aspects were found to be lacking on all three websites:
1. Flexibility and efficiency of use -Poor organisation of search results -should be clearly presented on a page and should not scroll down beyond the screen 2. Flexibility and efficiency of usegranularity of search limited to searching events by month, and search is on a county basis -too many unwanted results returned 3. Aesthetic and minimalist design -pages routinely exceed screen display heightmay hide information inadvertently 4. Help and documentation -no help offered by the websites 5. Recognition rather than recall -pages try to serve multiple functions leading to user confusion Help users recognize, diagnose, and recover from errors A statement in RED telling user to always make sure to select month and region
If "Submit Search" button pressed without search criterion no error message is displayed.
Help and documentation
On the search page informs user how to search through the event diary.
Offers no dedicated help making it difficult for novice users.
International
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Common Strengths
Al the three websites were found to possess the following desirable usability aspects: 1. Visibility of system status -Each web page title clearly displayed on top of the web page -enabling user to know which area of the website she/he is currently located 2. Consistency and standards -Web pages on each website had a consistent page layout. Also, on each website the navigation bars were placed on consistent positions on each page. 3. Aesthetic and minimalist design -All the web pages on each of the three websites have a simple architecture
Conclusions on Findings
Finally: Are equestrian sport websites in Devon and Cornwall meeting the usability requirements of their intended audience? All the three websites analysed in this research exhibited significant usability problems which present formidable Copyright © 2010, Infonomics Societychallenges to new and infrequent users and greatly hamper the efficiency and effectiveness of experienced users. This strongly suggests that none of these three websites has been designed and implemented using user-centred design approaches. Since these are the three most popular equestrian sport websites in Devon and Cornwall, our findings strongly suggest that poor usability may be a significant reason why most equestrian sport enthusiasts shun available websites in preference for well established traditional information sources like newspapers, magazines, leaflets and word of mouth. Clearly, usability driven website design would make websites more welcoming to users, thereby encouraging more users to make more use of websites for their informational requirements.
Equestrian Sport Websites Usability Guidelines
Following our analysis of the three most popular equestrian sport websites in Devon and Cornwall we developed a set of guidelines that can help web developers to build web pages that are more usercentric. Whist these guidelines are specific to search websites like the equestrian sport websites studied in this research, they can also be extended to other websites as well. We have used Nielsen's [7] set of ten heuristics as a template around which to develop the guidelines. Match between system and the real world 1. Choice of Names and Acronyms: The website should use titles that are relevant and meaningful to the equestrian sport community. This will make it more accessible to the target audience since titles and headings are often used as the main reference to the pages.
Visibility of system status

Length of Headings and Titles:
Where possible, headings and titles should be no more than three in line, with the suggestion by Nielsen [14] that it is "best to aim titles between two and six words" if good usability is to be achieved.
User control and freedom 1. Interactivity: Give prominence to the search functionality to encourage the user to experiment and learn through activity. Interactivity improves the user's sense of fun and satisfaction, which, in turn, improves the user's productivity when using the website [15] . 2. Response time: Use images sparingly to reduce the response time of the website since web pages with images take long to download. One tenth of a second is about the limit for having the user feel that the system is reacting instantaneously, and users often associate poor response time with poor usability, and will often move on to other sites [14] . [13] . For instance, all the web pages on the website should have the same page layout and they should have the same look and feel as far as possible. Ideally, all the components that perform the same function should occupy the same position on each web page throughout the website, and identical tasks should be carried out in the same manner on each web page.
Error prevention
1. Search Design: Wherever possible, use drop down menus to specify users' search criteria. Most people have difficulties choosing appropriate search queries [18] . Consequently, if users have to type in their search queries, they may end up getting information that is not relevant to their requirements, and this may lead them to waste time refining the queries to ensure that they get the right information.
Recognition rather than recall
Positioning and sizing navigation buttons:
Position navigation buttons in obvious places on each web page. Use size to show the relative importance of each button. For instance, with regard to implementing the search functionality the "Submit Search" button is the most important button on the web page since it is the one used for submitting the relevant search criteria to the web site database to retrieve the information required by the user. In this case the "Submit Search" button should be larger than any of the other buttons on the site, and should be prominently located. 2. Link Labels: Link labels should be unambiguous to enable users to accurately predict where they will end up if they click on a link. 3. Style and colour coding: Style and colour coding should be consistent with general use on other web pages on the Internet.
Flexibility and efficiency of use
Search results:
All the results that are shown should be valid to their search query. This will mean that irrelevant information will not be shown, thus decreasing the time that the user has to spend reading through the results. 2. Feedback: The amount of feedback given to users should strike a balance between being sufficient for novice users and not being irritating to experienced users [13] .
Aesthetic and minimalist design
1. Visual Design of Web pages: Web pages should be simple, clear and easy to understand. In a survey on usability requirements for disabled people by Gappa & Nordbrock [19] all the test participants stated that a clear and simple design was very important. 2. Navigation buttons: Limit the number of the main navigation buttons on a web page to no more than six, and associate each of the navigation buttons with easy-toremember text. This is in line with the findings by Gappa & Nordbrock [19] on usability requirements for disabled people.
Help users recognize, diagnose, and recover from errors
Information on errors:
Explanatory information accompanying error notification should be concise and sufficient enough to ensure that users recover from these errors and are able to continue with their searches.
Help and documentation
1.
Help information: Sufficient help should be provided to help new users to get acquainted with the web site. This helps in the new user's learning process and helps to ensure that new users gain sufficient skills to use the web site efficiently and effectively.
Evaluation of Proposed Guidelines Using Prototyping
A prototype equestrian sport website was developed using the website development guidelines proposed in this paper. User tests were then used to compare this prototype against the Web South West website. We chose the Web South West website over the Riding Diary and Equine Tourism websites because it is currently the most popular equestrian sport website in Devon and Cornwall at the present moment. Our assumption is that since it is currently the most popular, then, by default, it has the best overall usability features that appeal to the targeted user group.
For the user tests, we chose twelve people who had no prior exposure to and no knowledge of both our prototype website and the Web South West website. The twelve participants ranged in age from 13 to 56 and their standard of education ranged from secondary school, college level to university level education. We opted for twelve participants in accordance with Nielsen and Landauer's [20] suggestion that in a usability test twelve to fifteen participants are sufficient to determine all the usability problems.
For each website, each participant filled out a questionnaire, and carried out two search tasks under observation. Incorporating tasks into the evaluation alongside the questionnaires enables the test participants to be exposed to as many aspects of the website as possible. This is necessary if the participants are to comment usefully, and in detail, on the website's specific features, problems, strengths and deficiencies [13] .
The two tasks that participants carried out under observation were:
1. Go to the website homepage and find a hunter trial to go to in Cornwall on the 15 th March 2009. Where is it? 2. Stay on the site and list all the events that are occurring on the 13 th April 2009. With regard to the first task, all the test participants managed to find the correct answer in less than a minute using our prototype website. In comparison, all the participants took much longer to find the correct answer using the Web South West website. For instance, one participant took five minutes to find the answer, whilst another took ten minutes and only managed to do so after soliciting for help.
With regard to task two there were actually four events occurring on the 13 th April 2009. All participants managed to find all the four answers on our prototype website. This is in contrast to the Web South West website where only one participant managed to find all the four events, with the rest managing to find three events out of four. This may suggest that our website is better organised and has a clearer navigational structure than the Web South West website.
The questionnaire was divided into two parts; the first part evaluated the participants' computer literacy whilst the second part evaluated the usability of the two websites under evaluation, namely our prototype website and the Web South West website.
When test participants were asked for a self evaluation of their own computer literacy, three rated themselves as very good, five as good, two as average, one as poor and the final participant rated himself as having very poor computer literacy skills. This distribution, typified by a significant number of computer literate people and others with little or no computer literacy, is consistent with the target user group, which comprises computer-savvy young people as well as the elderly who may never had the opportunity or inclination to improve their computing skills. The evaluation also established that eleven of the participants have been using computers for more than three years, whilst one had less than three years of computer use. Seven of the participants use the Internet for more than five hours per week with only one stating that he accessed the Internet for less than one hour a week.
These finding suggest that the target audience are generally computer literate and quite familiar with the Internet.
The second part of the questionnaire was to evaluate usability. It consists of nineteen questions per website, which fall into these four categories; Visual clarity, consistency, informative feedback and aesthetic appeal.
With regard to visual clarity, a good website should make the screen appear uncluttered and enable the user to find the required information quickly and easily. It should also draw the user's attention to important information and enable users to see and read information on the screen clearly and effortlessly [13] .
The responses for each visual clarity response category were summed together and expressed as a percentage of the total number of responses [ Figure  4 ]. The graph clearly suggests that the participants perceived our prototype website to have more superior visual clarity when compared to the Web South West website. For instance, whilst responses tended to be predominantly positive for our website, they were mostly negative for the Web South West website. Again, with regard to consistency, test participants rated our website more highly than the Web South West website, as shown by the totalled percentage responses in Figure 5 . Figure 6 shows the totalled percentage responses to the informative feedback section in the questionnaire. From the graph it is clear that most test participants thought that our website always offers informative feedback. In contrast, responses for the WSW website were fairly evenly distributed across all the categories. Evidently, our site is better suited at letting users learn and understand how to interact with it better than the WSW website.
Finally test participants were asked how they would rate each website overall. All the test participants felt that our prototype website was very satisfactory. In contrast, the Web South West website received poor overall ratings, with no positive responses at all, and with half of the participants describing it as moderately unsatisfactory, and a further one third describing it as very unsatisfactory.
On the basis of this assessment it can be concluded that our prototype website outperformed the Web South West website on all the aspects that were evaluated. Both websites were constructed using the same Web technologies, and, possibly, the only difference was that the design and development of our website was entirely driven by usability requirements.
Concluding Remarks
The findings reported in this paper suggest that, to a large extent, equestrian sport websites in Devon and Cornwall suffer from usability problems. As demonstrated in the discussion on the user test results, these usability problems have the effect of discouraging website use. If the owners of these equestrian sport websites are viewed as business entities chasing the Internet advertising dollar in the leisure pursuit industry, we can conclude that poor usability presents a very real and significant monetary cost, especially in largely rural areas like Devon and Cornwall where tourism and leisure pursuits represent a significant part of the local economy. However, as this paper clearly shows, poor usability is largely avoidable. For instance, the guidelines proposed in this paper indicate that website usability can be easily improved with minimal costs. Therefore, given the ease with which website usability can be improved, and the huge financial implications for neglecting usability, we propose that usability should seize to be just a topic discussed by technical personnel. Rather, usability should feature highly in the minds of those tasked with leading and managing organisations -all organisations since almost all organisations have an Internet presence. Usability should be a byword for each and every employee in an organisation, much the same as quality assurance and profitability are part and parcel of the everyday vocabulary in all successful manufacturing and service organisations. 
